INTRODUCTION {#sec1-1}
============

The exact mechanism of action none in which imiquimod and its analogs activate the immune system is not yet known. Nevertheless, it is known that imiquimod activates immune cells through the toll-like receptor 7none (TLR7), commonly involved in pathogen recognition, on the cell surface.\[[@ref1]\] Cells activated by imiquimod via TLR-7 secrete cytokinesnone \[primarily interferon-α (IFN-α)none , interleukin-6none (IL-6) and tumor necrosis factor-αnone (TNF-α)\].\[[@ref2]\] There is evidence that imiquimod, when applied to skin, can lead to the activation of Langerhans cellsnone , which subsequently migrates to local lymph nodes to activate the adaptive immune system.\[[@ref3]\] Other cell types activated by imiquimod include natural killer cells, macrophages and B-lymphocytes.\[[@ref4]\] New research has shown that imiquimod\'s antiproliferative effect is totally independent of immune system activation or function. Imiquimod exerts its effect by increasing levels of the opioid growth factor receptornone (OGFr). Blocking OGFr function with siRNA technology resulted in loss of any antiproliferative effect of imiquimod.\[[@ref5]\] Topical application of imiquimod elevates the production of cytokines, including the principal cytokine for antiviral activity, interferon-α. This is the initial event in an immunological cascade resulting in the stimulation of the innate immune response as well as the cell-mediated pathway of acquired immunity. This immune modification mediates the indirect antiviral, antiproliferative and antitumor activity of imiquimod *in vivo*. These properties highlight the potential of imiquimod as an effective treatment for genital warts and MC. The present study was carried out to study the efficacy and safety of 5% imiquimod for the treatment of genital molluscum contagiosum and genital warts in female patients.

MATERIALS AND METHODS {#sec1-2}
=====================

A randomized study was conducted to study and assess the efficacy and safety of daily applications of 5% imiquimod cream in female patients with external genital warts and MC. All patients gave written informed consent before enrolment. The protocol and consent forms were reviewed and approved by appropriate institutional review boards at each institution. Patients were randomized by study center to receive daily applications of 5% imiquimod cream for a maximum of 16 weeks. Before bedtime, patients rubbed the study cream into clean, dry, lesional skin until it disappeared and washed the area with soap and water 8 ± 2 h after application.

Inclusion criteria {#sec2-1}
------------------

All female patients were seronegative for the human immunodeficiency virus.Female patients who agreed to use effective birth-control measures.

Exclusion criteria {#sec2-2}
------------------

Female patients with pre-study pap smear showing a high-grade squamous intraepithelial lesion were excluded from our study.Genital wart and MC therapy in the 4 weeks prior to treatment initiation.Pregnant or lactating females.

To investigate wart and MC recurrence, patients who had complete clearance of their baseline lesions at any time during the treatment period stopped treatment and entered a 12-week treatment-free follow-up period. Patients were evaluated weekly for the first 4 weeks and every 2 weeks thereafter for the remainder of the 16-week treatment period as well as during the 12-week follow-up period. A detailed wart and MC assessment, including photographs, measurements, counts and location, were completed before the study treatment was initiated and at each evaluation visit. New lesions that developed during the treatment period were treated with study medication and were followed separately from the baseline target warts and MC. Both the patient and study personnel assessed local skin reactions at the treatment sites using a four-point scale from 0 (no reaction) to 3 (severe). Clinical laboratory tests (e.g., hematology, blood chemistry and urinalysis) were performed before treatment, at week 8 and after treatment. The skin biopsy of the patients was done wherever the diagnosis was in doubt. All patients were asked about adverse experiences at each evaluation visit and these were recorded on a Performa. The primary efficacy was assessed by the proportion of patients in each treatment group who had complete clearance of their baseline warts and MC during the treatment period.

RESULTS {#sec1-3}
=======

The results were tabulated and the data was analyzed statistically.

DISCUSSION {#sec1-4}
==========

The present prospective randomized, trial evaluated the efficacy and safety of daily patient-applied imiquimod for up to 16 weeks for the treatment of external genital warts and MC. The commonest (48%) age group of patients was between 30 and 40 years, followed by 24% between 20 and 30 years, followed by 20% between 40 and 50 years, followed by 6% between 50 and 60 years and 2% between 10 and 20 years \[[Table 1](#T1){ref-type="table"}\]. The genital MC was seen in 72% patients and genital warts were seen in 28% patients \[[Table 2](#T2){ref-type="table"}\]. In our study, 34% patients had 2--5 lesions, 50% patients had 5--10 lesions, 14% patients had 10-15 lesions and 2% patients had more than 15 lesions \[[Table 3](#T3){ref-type="table"}\]. Baseline warts cleared from 7 out of 14 (50%) \[Figure [1a](#F1){ref-type="fig"}--[c](#F3){ref-type="fig"}\] and genital MC lesions cleared from 27 of 36 (75%) \[Figure [2a](#F4){ref-type="fig"}--[c](#F6){ref-type="fig"}\]\[[Table 4](#T4){ref-type="table"}\]. In a study conducted by Metkar *et al*.,\[[@ref6]\] complete clearance of molluscum contagiosum was seen in 44% patients with imiquimod. The commonest side effect observed in their study was erythema and crusting. In our study, there were no systemic reactions, although local skin reactions (generally of mild or moderate severity) were common. Local reactions caused two patients to discontinue treatment. The most frequently reported local skin reactions were erythema seen in 24% patients, excoriation in 16% patients, itching was seen in 12% patients, erosions were seen in 10% patients, excoriation was seen in 6% patients and pain was seen in 4% patients \[[Table 5](#T5){ref-type="table"}\]. In a study by Diamantis *et al*.,\[[@ref7]\] imiquimod 5% cream showed an acceptable safety profile; local inflammatory reactions were the most frequent adverse effects, with local erythema being the most common. The local reactions noted with imiquimod are most likely due to cytokine-induced inflammation and/or an immune response. Local reactions, which were predominantly of mild and moderate severity, required the discontinuation of treatment in only two patients. In preclinical trials, the cumulative rate of irritation produced by 5% imiquimod cream was less than that produced by Vaseline Intensive Care Lotion, indicating that imiquimod is not inherently irritating to normal skin. In this clinical study, there was a significant correlation between the clearance of warts and MC and erythema. An inflammatory response was not required to achieve clearance of the warts; however, patients with such a response were more likely to have wart clearance.

###### 

Age distribution of patients

![](IJSTD-30-84-g001)

###### 

Types of lesions

![](IJSTD-30-84-g002)

###### 

Number of lesions

![](IJSTD-30-84-g003)

![Genital warts in a 15 year old female](IJSTD-30-84-g004){#F1}

![Genital warts after 6 weeks of treatment](IJSTD-30-84-g005){#F2}

![Genital warts after 12 weeks of treatment](IJSTD-30-84-g006){#F3}

![Genital MC in a 35 year old female](IJSTD-30-84-g007){#F4}

![Genital MC after 4 weeks of treatment](IJSTD-30-84-g008){#F5}

![Genital MC after 10 weeks of treatment](IJSTD-30-84-g009){#F6}

###### 

Clearance of lesions
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Adverse reactions to 5% Imiquimod
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Patient applied 5% imiquimod cream is effective for the treatment of external genital warts and genital MC and has a favorable safety profile.

Genital human papillomavirus (HPV) infection is a common sexually transmitted disease.\[[@ref8]\] The most frequent clinical manifestation of infection is genital warts. An estimated 30 to 50% of sexually active adults in the United States are infected with HPV, although only 1% may have visible genital warts.\[[@ref9]\] The natural history of genital warts in humans appears to be that they may persist, progress or regress. Regression of genital warts is thought to be due to an immune response.\[[@ref10]\] Most treatments currently available for genital warts (e.g., cryotherapy, excision, electrosurgery, coagulation, laser surgery, trichloroacetic acid treatment and podophyllin resin treatment) are directed at the lesions and not at the etiologic agent, HPV. Interferons (IFNs) and patient-applied podofilox (podophyllotoxin) are currently available therapies that have been evaluated in well-controlled trials.\[[@ref11]\]

Imiquimod is a new agent, an immune-response modifier, that has been demonstrated to have potent *in vivo* antiviral and antitumor effects in animal models.\[[@ref12]\] Imiquimod, 1-(2-methylpropyl)-1H-imidazo\[4,5-c\]quinolin-4-amine (also known as R-837 and S-26308), is a nonnucleoside heterocyclic amine that belongs to a class of products known as immune-response modifiers. *In vivo* studies have demonstrated that imiquimod is a potent inducer of alpha IFN (IFN-α), tumor necrosis factor alpha (TNF-α) and interleukin-6 (IL-6) and that it has adjuvant properties greater than those of Freund\'s complete adjuvant. In animal models, imiquimod has been demonstrated to have potent antiviral and antitumor effects.\[[@ref13]\] The current study was designed to evaluate the efficacy and safety of imiquimod for the treatment of external genital warts and MC.

Non-specific inflammation and dermatitis can occur during use of Imiquimod for genital warts and molluscum.\[[@ref14][@ref15]\] This often occurs where the skin is traumatized from scratching, or between skin folds. Massive blisters, bloody dry eschar, pain and discomfort often follows the use of Imiquimod for skin cancers and precancerous growths.\[[@ref16][@ref17]\] Many individuals with extensive actinic keratosis cannot tolerate the resulting reaction either. Fortunately, after completion of the therapy, the skin often heals with barely any scarring. Imiquimod can also cause subclinical lesions to become visible. This unmasking effect is felt to be of clinical benefit as lesions that may have otherwise have been missed are being treated. Other side effects include headache, back pain, muscle aches, tiredness, flu-like symptoms, swollen lymph nodes, diarrhea and fungal infections.
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